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(54) MANUFACTURING METHOD OF MASK AND ORGANIC EL DISPLAY ELEMENT USING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a manufacturing method of 
a mask and an organic EL display element that realizes an organic 
EL display element having a high fineness by a simple process and 
with a high yield of manufacture. 

SOLUTION: A stripe shape shadow mask is used in laminating the 
organic luminous layers 7R, 7G, 7B. By irradiating a laser beam, the 
organic luminous layers 7R, 7G, 7B are cut for each picture element, 
A highly fine display quality which has not been realized when using 
a lattice shape shadow mask that was difficult to make a fine 
processing in the conventional method is materialized by using a 
stripe shape shadow mask that is easy in processing. 
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Partial translation of JP 2002-110345 A 
[Scope of Claim for Patent] 

[Claim 1] A mask characterized by comprising: 
an outer frame; and 

a plurality of metal pieces that are provided at 
predetermined intervals from one another to extend in one 
direction in an inside of said outer frame with ends of each 
metal piece being supported on said outer frame. 
[Claim 2] A method of manufacturing an organic EL display 
device having an active-matrix substrate on which a 
plurality of scanning lines and signal lines are arranged on 
one main surface thereof to intersect with one another, and 
a pixel electrode and a switching device are arranged at 
each pixel that is positioned near an intersection, the 
method characterized by comprising the steps of: 

forming an organic layer capable of emitting light on 
said active-matrix substrate through a striped mask so as to 
extend in one direction; and 

cutting said organic layer by performing laser-beam 
irradiation so that said organic layer corresponds to each 
pixel . 

...omitted... 

[0017] According to the invention, a method of manufacturing 
an organic EL display device having an active-matrix 
substrate on which a plurality of scanning lines and signal 



1 



lines are arranged on one main surface thereof to intersect 
with one another, and a pixel electrode and a switching 
device are arranged at each pixel that is positioned near an 
intersection is characterized by comprising the steps of 
forming an organic layer capable of emitting light on said 
active-matrix substrate through a striped mask so as to 
extend in one direction, and cutting said organic layer by 
performing laser-beam irradiation so that said organic layer 
corresponds to each pixel. 

[0018] A cross section of said laser may have a band-like 

shape . 

[0019] 

[Embodiment] An embodiment of the invention will be 
described below with reference to the drawings. 

[0020] As described above, in order to fabricate high- 
precision organic EL display devices with the conventional 
manufacturing method, a grid-like shadow mask with a very 
fine configuration is required. However, such a grid- 
pattern shadow mask has been difficult to fabricate, since 
during etching processing of metal for use as the shadow 
mask, bridges are cut because of the isotropy of the 
etching . 

[0021] In this embodiment, the fabrication of high-precision 
organic EL display devices is made possible without using a 
grid-like shadow mask. That is, using a stripe-like shadow 
mask described below, organic light emitting layers in the 
longitudinal direction are deposited at once. Then, a 
process of cutting these organic light emitting layers by 
laser irradiation is added to ensure that the occurrence of 
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short circuits between pixels of the organic light emitting 
layers is prevented. 

[0022] Fig. 1 shows for each step a longitudinal cross 
section of an active-matrix type organic EL display device 
that is fabricated using a mask in this embodiment. 

[0023] As shown in Fig. 1 (a) , formation of a film and 
patterning steps therefor are repeated on an optically- 
transparent insulating substrate 3 to sequentially form a 
first electrode 4 and a transparent electrode 5 
corresponding to each pixel. The transparent electrode 5 
may be formed using the photo-etching technique or mask- 
sputtering technique that is typically used. 

[0024] Next, in order to prevent an electrical short between 
pixels, an insulating layer 6 is formed in a grid shape 
using, e.g., an UV-curing acrylic resin resist, so as to 
surround each pixel. 

[0025] Although acrylic resin is used in this embodiment, 
any other photosensitive materials may also be used, such as 
polyimide resin, for example. After forming the insulating 
layer 6, a bake process is performed for 30 minutes at, 
e.g., 220°C for curing. 

[0026] After this, organic light emitting layers 7R, 7G, 7B 
are formed as shown in Fig. 1 (b) . The organic light 
emitting layers 7R, 7G, 7B emit R, G, B colors, 
respectively. As shown in the plan view of Fig 2, the 
organic light emitting layers 7R, 7G, 7B, respectively, are 
formed in a stripe shape for each R, G, B. 

[0027] Here, the striped shadow mask 1 shown in Fig. 4 is 
used in laminating the organic light emitting layers 7R, 7G, 



7B. In this shadow mask 1, a plurality of members 2 that 
extend in the longitudinal direction of the figure are 
supported at predetermined intervals on interior walls of an 
outer frame la with the ends of each member 2 being bonded 
thereon. The width of each member 2 is, e.g., 100 jim, and 
the intervals between members 2 is, e.g., 50 jam. 
[0028] The conventional manufacturing method using the grid- 
like shadow mask for laminating organic light emitting 
layers as described above had difficulty in fine patterning, 
and therefore impossible to realize high-precision images. 
[0029] In this embodiment, however, the striped shadow mask 
1 is used to laminate organic light emitting layers. This 
shadow mask 1 without narrow-width bridges is capable of 
easily performing fine patterning using a thin plate. 
[0030] In the process of laminating the organic light 
emitting layers 7R, 7G, 7B, an organic light emitting layer 
of any one of the colors is laminated, and then the shadow 
mask 1 is shifted by one pixel column to laminate a 
subsequent organic light emitting layer, and the shadow mask 
1 is shifted again by one pixel column to laminate a 
subsequent organic light emitting layer. Alternatively, 
three shadow masks prepared for the respective three colors 
may be used to sequentially perform the lamination. 
[0031] After this, as shown in Fig. 1 (c) , the organic light 
emitting layers 7R, 7G, 7B are cut so as to correspond to 
each pixel by directing a band-like excimer laser 
(wavelength: 200 nm; power; 300 mJ/cm 2 ; width: 5 \xm) at the 
pixel pitch while scanning the laser in a direction 
perpendicular to the direction of the striped organic light 
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emitting layers 7R, 7G, 7B. This ensures that the 

occurrence of shorts between pixels each composed of organic 
light emitting layers 7R, 7G, IB is prevented. Although 
dents 6a are formed in surfaces of the irradiated insulating 
layer 6 because laser irradiation is performed to reliably 
cut the organic light emitting layer 7R, 7G, 7B between 
pixels, this exerts no influence on the device 
characteristics. Fig. 3 shows a planar state of the organic 
light emitting layers 7R, 7G, 7B cut by laser irradiation at 
an interval 12 therebetween. 

...omitted... 

[0036] 

[Effects of the Invention] According to the invention as 
described above, it is possible to realize the fabrication 
of organic EL display apparatuses with high precision and 
high display quality using a simple process in which the 
striped shadow mask that facilitates fine patterning is used 
to laminate organic light emitting layers, and the layers 
are subsequently cut for each pixel by laser-beam 
irradiation . 

[Brief Description of the Drawings] 

[Fig. 1] Longitudinal cross sections of an organic EL 
display device according to an embodiment of the invention 
that are shown for each step of the manufacturing method 
thereof . 

[Fig. 2] A plan view showing a state of laminated organic 
light emitting layers, the laminating step being one of the 
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steps of the manufacturing method. 

[Fig. 3] A plan view showing a state of the laminated 
organic light emitting layers shown in Fig. 3 that have been 
cut by laser irradiation. 

[Fig. 4] A plan view showing the structure of a striped 
shadow mask for use in the above-described manufacturing 
method . 



...omitted... 
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